Significance and mechanism of Alzheimer neurofibrillary degeneration and therapeutic targets to inhibit this lesion.
Abnormally hyperphosphorylated tau which is the major protein subunit of paired helical filaments (PHF)/neurofibrillary tangles is the pivotal lesion in Alzheimer disease (AD) and related tauopathies. The cosegregation of tau mutations with disease in inherited cases of frontotemporal dementia has confirmed that abnormalities in this protein can be a primary cause of neurodegeneration. Unlike normal tau that promotes assembly and maintains the structure of microtubules, the abnormally hyperphosphorylated protein sequesters normal tau, MAP1 and MAP2 and consequently disassembles microtubules. The abnormal hyperphosphorylation also promotes the self assembly of tau into tangles of PHF. The hyperphosphorylation of tau in AD is probably due to a protein phosphorylation/dephosphorylation imbalance produced by a decrease in the activity of protein phosphatase (PP)-2A and increase in the activities of tau kinases which are directly or indirectly regulated by PP-2A. Two of the most promising pharmacologic therapeutic approaches to AD are (1) the development of drugs that can inhibit the sequestration of normal MAPs by the abnormally hyperphosphorylated tau, and (2) the development of drugs that can reverse the abnormal hyperphosphorylation of tau by correcting the protein phosphorylation/dephosphorylation imbalance.